What is claimed is: 



1. An optical device including a ferroelectric liquid crystal material, said optical device comprising: 
a first and a second substrate; 

a first alrgnment treatment applied to a surface of the first substrate, said first alignment treatment being 
intended to induce an orientation of at least a portion of said ferroelectric liquid crystal material along a first alignment 
direction with a first pretilt angle cti with respect to a plane parallel to said first substrate; 

a second alig nmen t treatment applied to a surface of the second substrate, said second alignment treatment 
being intended to ii^ce\an^rlentation of at least another portion of said ferroelectric liquid crystal material along a 
second aligrment/directionWith a4Wond pretilt angle Ct2 with respect to a plane parallel to said second substrate; and 

means ::or securing ttie first substrate with respect to the second substrate in such a way that the surfaces of the 
first and secondlsubstrates onto which the first and second alignment treatments were applied, respectively, are spaced 
apart, generally parallel apd facing each other and a projection of the first alignment direction onto the treated surface of 
the first substrate makes a non-zero angle Q with respect to a projection of the second alignment direction onto the 
treated surface of the first substratk such that, said ferroelectric liquid crystal material being injected between the first 
and second substrates, the optical de\jce is free of chevron structures without a need to otherwise apply an additional 
treatment to the optical device. 

2. An optical device of Claim lNvherein said ferroelectric liquid crystal material has a phase sequence of 
Isotropic - Nematic - Smecti c A - Crystalline srates. - 

3. An optical device of Claim 1 wherein, said ferroelectric liquid crystal material having a cone angle 9, said 
non-zero angle Q has a predetermined value such that £1 > 28 and Q * 180°. 

4. An optical device of Claim 1 wherein said first and second alignment treatments are specifically chosen so as 
to specifically induce pretilt angles of oti and ot2, respectively. 

5. An optical device of Claim 4 wherein said first alignment treatment includes a coating of a selected 
alignment material, said coating being applied, cured and treated so as to specifically induce the pretilt angle of 

6. An optical device of Claim 5 wherein said second alignment treatment includes a coating of another selected 
alignment material, said coating being applied, cured and treated so as to specifically induce the pretilt angle of <x 2 . 

7. An optical device of Claim 4 wherein each of said pretilt angles is at most 10°. 

8. An optical device of Claim 4 wherein said first and second alignment treatments are generally identical. 
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9. An optical device^TClaim 1 wherein said first and second alignment treatments provide strong molecular 
anchoring of at least portions of the ferroelectric liquid crystal material located immediately adjacent to the treated 
surfaces of the first and second substrates. 

10. An optical device of Claim 1 further comprising: 

a light input directed at said optical device in such a way that the optical device in turn produces a light output 
of a particular optical state; and 

means for electrically addressing said optical device in such a way that the particular optical state of the light 
output is continuously variable between a minimum optical state and a maximum optical state. 

11. An optical device of Claim 10 wherein an optical retardance of the optical device remains generally 
constant during said continuous variation of the optical state of the light output. 

12. An optical device of Claim 1 wherein said first substrate includes a reflective surface. 



"i^r-^i-opticat-system compnsing: 
an opticaKdevice including 



\l a ferroelectric liquid crystal material, 



a firsthand a second substrate, 



a first alignment treatment applied to a surface of the first substrate, said first alignment treatment 
being intended to induce an\ orientation of at least a portion of said ferroelectric liquid crystal material along a first 
alignment direction with a firsOpretilt angle cci with respect to a plane parallel to said first substrate, 

a second alignment treatment applied to a surface of the second substrate, said second alignment 
treatment being intended to induc^n orierJBftfen of at least another portion of said ferroelectric liquid crystal material 
along a second alignment dhWtion wkh a sdconU^retilt angle with respect to a plane parallel to said second substrate, 
and 

means for securing tlyAfirst substrate with respect to the second substrate in such a way that the 
surfaces of the first and second^tfbstrates onto which the first and second alignment treatments were applied, 
respectively, are spaced apart, generally parallel and facing each other and a projection of the first alignment direction 
onto the treated surface of the first substrate makes a non-zero angle Q with respect to a projection of the second 
alignment direction onto the treated surface of the ftst substrate such that, said ferroelectric liquid crystal material being 
injected between the first and second substrates, the\pptical device is free of chevron structures without a need to 
otherwise apply an additional treatment to the optical devie 

a light input directed at said optical device in such a w^v that the optical device in turn produces a light output 
of a particular optical state; and 
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means foiVelectrically^j^essing said optical device in such a way th^u^ne particular optical state of the light 
output is continuously variable between a minimum optical state and a maximum optical state wherein an optical 
retardance of the optical device remains generally constant during said continuous variation of the optical state of the 
light output. 

14. In an optical device including a ferroelectric liquid crystal material, a method for preventing formation of 
chevron structures in th& optical device, said method comprising the steps of: 



providing a first and a second substrate; 

applying a first Alignment treatment to a surface of the first substrate, said first alignment treatment being 
intended to induce an privation of at least a portion of said ferroelectric liquid crystal material along a first alignment 



10 direction with a first pretilt tfjigle <Xi with respect to a plane parallel to said first substrate; 
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applying a second ^gnmenT~treatment to a surface of the second substrate, said second alignment treatment 
being intended to induce an Orientation of at least another portion of said ferroelectric liquid crystal material along a 
second alignment direction w/tk a second pretilt angle OC2 with respect to a plane parallel to said second substrate; 

securing the first substrate with respect to the second substrate in such a way that the surfaces of the first and 
second substrates onto which they first and second alignment treatments were applied, respectively, are spaced apart, 
generally parallel and facing each Wier and a projection of the first alignment direction onto the treated surface of the 
first substrate makes a non-zero anglp £2 with respect to a projection of the second alignment direction onto the treated 
surface of the first substrate; and 

injecting the ferroelectric liquidVrystal material between the first and second substrates such that the optical 
device is free of chevron structures without V need to otherwise apply an additional treatment to the optical device. 

15. The method of Claim 14 further comprising the step of selecting a ferroelectric liquid crystal material 
having a phase sequence of Isotropic - Nematic -ASmectic A - Crystalline states. 



25 



16. The method of Claim 14 wherein, said ferroelectric liquid crystal material having a cone angle G, said step 
of securing the first substrate with respect to the second substrate includes the step of specifying the value of angle Q to 
have a value such that Q > 20 and Q * 180°. 



17. The method of Claim 14 further comprising the step of choosing said first and second alignment treatments 
so as to specifically induce pretilt angles of a x and 0C2, respectively. 

18. The method of Claim 17 wherein said step of applying the first alignment treatment to a surface of the first 
substrate further includes the steps of: 
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coating the surface with a selected alignment material; 
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curing said coated surS^using a heating and cooling sequence; and 

rubbing said cured, coated surface using a buffing material in such a way that at least a portion of said 
ferroelectric liquid crystal material tends to become orientated of along the first alignment direction with the first pretilt 
angle oti with respect to the plane parallel to said first substrate. 

19. The method of Claim 18 said step of applying the second alignment treatment to a surface of the second 
substrate further includes the steps of: 

coating the surface with another selected alignment material; 

curing said coated surface using another heating and cooling sequence; and 

rubbing said cured, coated surface using a buffing material in such a way that at least another portion of said 
ferroelectric liquid crystal material tends to become orientated of along the second alignment direction with the second 
pretilt angle ot 2 with respect to the plane parallel to said second substrate. 

20. The method of Claim 17 wherein said step of applying the first alignment treatment to a surface of the first 
substrate and said step of applying the second alignment treatment to a surface of the second substrate are generally 
identical. 

21. The method of Claim 17 wherein said choosing step further includes the step of taking into consideration 
molecular anchoring properties of said first and second alignment treatments so as to choose first and second alignment 
treatments to specifically induce pretilt angles of oti and fy, respectively, while providing strong molecular anchoring of 
at least portions of the ferroelectric liquid crystal material located immediately adjacent to the treated surfaces of the first 
and second substrates. 

22. The method of Claim 14 further comprising the steps of: 

providing a light input to said optical device in such a way that the optical device in turn produces a light output 
of a particular optical state; and 

electrically addressing said optical device in such a way that the particular optical state of the light output is 
continuously variable between a minimum optical state and a maximum optical state. 
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